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?oiy?ro comppsmpn ar»d "sg thereof 

The present invention relates to a new solvent composition useful in the process of 
manufacturing an optical recording medium. More particularly, the instant solvent 
composition enables to manufacture an optical recording medium of a single 
5 recording layer type capable of recording a large volume of information recordable 
and playable by commercially available compact disc recorders and players and of 
superior performance in a amazing wide range of drive speeds. 

As optical recording . media, there are known read-only-media in which information 
has been recorded in advance and only reproduction is possible, writable media in 

1 0 which information can be recorded and reproduced, and rewritable media in Which 
information can be recorded and the information thus recorded can be reproduced, 
erased or overwritten. Among them, writable (write once) media are generally 
inexpensive and excellent in durability as compared with the rewritable media. 
Therefore, the writable media are widely used for recording and storing large volume 

1 5 of data, for example music and images. 

The optically writable medium has a recording layer on a substrate, which most 
usualry consists of a metal such as Te or Bi, a cyanlne or phthalocyanine dye, or the 
like. Phthalocyanine dyes have generally much superior stability to light, heat and 
humidity, as compared with cyanine dyes. Information can be recorded in the 
20 recording layer by irradiating with a laser beam to cause a physical or chemical 
change (pit formation) in the layer. The pits are read out with a laser beam with 
lower energy than that used for recording and thereby the information can be 
reproduced. 

Among the optically writable media, there have been developed media, called CD-R, 
25 recordable by so called CD-R and CD-RW recorders, including audio recorders; and 
capable of being read out by those recorders and by read-only computer drives as 
well as by commercially available compact disc (CD) players. 
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Writable media which can be read out by CD players are for example described In 
Optical Data Storage lr 98°, Technical Digest Series Vol. 1, 45 0989), 
EP-A-0 353 393 and EP-A Q 41 Q $79. The media are of a single recording layer type 
comprising a substrate with a groove structure, a recording layer composed of an 
5 organic dye, a metal reflective layer and a protective layer. 

The object of the present invention is to provide a manufacturing process and a 
recording medium which has improved reflectivity; signal modulation, and power 
margin over a wide range of recording speeds. 

The dye of the above-mentioned medium is usualry spin-coated because of the good 
1 0 uniformity and economy of this method. In order for the dye to be spin-coated, the 
dye has to be soluble in an appropriate concentration in an organic solvent. This dye 
solution must be able to coat the substrate uniformly over its entire area and to 
provide an adequate filling of the groove in the substrate, leading to the required 
difference in reflectivity between the groove areas and the so called tand areas in 
1 5 order to obtain a high quality medium. But the solvent should not or only minimally 
damage the grooves of the substrate, which is typically polycarbonate or poly-methyl 
methacrytate. However, finding a compromise between high solubilizing power for 
the dye and iow damage to the substrate is highly difficult. 

Non-polar organic solvents have been proposed for phthafocyanine dyes, for 
20 example aliphatic hydrocarbons, such as metbylcydohexane, dimethyicydohexane, 
ethylcydohexane, or ethers, for example dl-n-butylether, Co-solvents can be blended 
with such non-polar primary solvents and include, for example, alcohols such as 
propanol, butanol, pentanol, hexanol, octanol, ethers like tpetrahydrofurane, ketones, 
like methyl isobutyl ketone, dwsobutyl ketone, cyclohexanone, aromatic 
25 hydrocarbons, like toluene, ethylbenzene, xylene and trimethylbenzene and very 
recently esters like methyl lactate (CH 2002 S29/02). 

EP-A*0 373 643 discloses the use of dibutyl ether, n-octane, cyclohexane, 
methylcyclohexane, toluene and xylene as solvents for coating phthalocyanine dyes 
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on polycarbonate optical disks. 

US-4,943,681 discloses the use of cyclohexene as a solvent for spin-coating 
phthalocyanine dyes on polycarbonate optical disks. 

EP-A-0 SI 1 598 discloses solvents arid solvent systems having a boiling point of 
5 1 80°C or less as well as a Hildebrand solubility parameter of S.S or less. These 
w nonpolar" solvent systems are preferably applied to nonpolar soluble 
phthalocyanine dyes, which have alky!/ alkoxy, alkylthio and tHalkylsHyl-substituents 
attached to the phthalocyanine chromophor. Solvents having a low solubility 
parameter, amongst which iv-octaneand methylcyelohexane are again disclosed, 
1 0 may be used in mixture with solvents having a higher solubility parameter, amongst 
which ethylbenzene. The low quantity of solvent remaining in the layer after drying 
is said to Improve the sensitive and the jitter. 

TW-A-448440 teaches that Ciba lRGAPHQR" Supergreen OS, a palladium 
. phthalocyanine dye manufactured by Ciba Specially Chemicals lnc„ Is preferably 
1 5 applied by dissolution into lower alcohols, ethers or cydoaliphatic hydrocarbons <tor 
example methylcyclohexane) as primary solvent, followed by admixing a polar 
secondary solvent selected from heptano!, octanol, nonanoly 2,6-dimethyl- 
4-heptanone, diacetone alcohol, tetrahydrofurane and acetonitrile- 

US-6,348,250 discloses a mixture of 9Q% by volume of methylcydohexarie or dibutyl 
* 20 ether-and 1 0% by volume of 1 -propanol. WO 00/09522 discloses a mixture of 98% 
by volume of methylcydohexane or di-n-butyletber and 2% by volume of 
2,6-dimethyl-4-heptanone. 

Thus, a manifold of solvents and solvent combinations have been proposed in the 
art. However, none of the so tar known solvents is fully satisfactory in terms of a 
25 combination of excellent solubility of the dye, stability of the solution, coating and 
drying properties, as well as high groove filling of the substrate groove. 
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Although the known processes of spin-coating organic solvent soluble non-polar 
phthalocyanine dyes in known solvent systems lead to recording media suitable for 
lower recording speeds or limited multi-speed ranges, such approaches are no more 
fully satisfactory for today's wider speed range of recording speeds from 2x or even 
1 x up to the very high speed of today's recorders (48x, 52x and beyond). 

A solvent composition was now created, which has surprisingly better overall 
properties for spin-coating phthalocyanine dyes. This new solvent composition can 
Increase substantially the groove filling, i.e. the thickness ratio of the dye in the 
groove to the dye on the land, above and beyond that of any known solvent system 
1 0 currently in use. The increased groove filling results In an increase in the recorded 
reflectivity and signal modulation, and a broader power margin for discs with similar 
Jayer thickness. This increased groove filling also allows the groove depth of the 
substrate to be increased, improving further the signal modulation, whilst 
maintaining the recorded reflectivity, which drops with depth, comfortably In 
\5 specification. With solvent systems known hitherto possible increases in groove depth 
were very much limited by the drop of reflectivity below specification limit due to 
insufficient groove filling by the dye. As modulation is one of the principle limiting 
parametric characteristics at extreme high and low recording speeds, this possibility 
enhances the multispeed recording capability of the resulting media. 
20 Furthermore, the formation of peroxides when contacted with air and light and 
elevated temperature for a prolonged period of time, as it is not uncommon in 
industrial use, is entirely avoided or decreased to an acceptable low level even 
without addition of antioxidants and/or radical scavengers. 

Hence, the invention pertains to a liquid composition comprising from 0.1 to 20% 
25 by weight of a dye having a solid state absorption band maximum in the spectral 

region from 300 to 800 nm, from 0.5 to 99,9% by weight of a compound of formula 



5 
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00/ wherein R, to Rj are- H, CH, or with the? proviso that 



the total number of carbon atoms in B1 to R8 is 0, 1 or 2, and optionally from 0 to 
99.4% by weight of by weight of one or more further components, all based on the 
weight of the solution. 

5 The compound of formula (I) is for example cumene, o-cymene, m-cymene, 
p-cymene, sec-butylbenzene, tert-butylberizene, 2-penlyibenzene, isopent-2-yi- 
benzene or tert-amylbenzene, or a mixture thereof, for example a mixture of 
homolpgues, positional isomers and/or where applicable enantiomers. The 
compound of formula CD has preferably a boiling point of from 1 50 to 1 60°C under 
T 0 atmospheric pressure. Most preferred is tert-butylbenzene. 

The dye having a solid state absorption band maximum in the spectral region from j 
300 to 800 nm is preferably a phthalocyanine, most preferred being a nonpolar 
phthalocyanine. 

The optional further components can be any known in the art, but preferably 
1 5 comprise a liquid in which the dye is soluble at 25*C, which liquid further has most 
suitably a boiling point lower than that of the compound of formula (I). The amount 
of further liquid medium is preferably at least 20% by weight, based on the weight 
of the composition. Preferred further liquids are linear, branched and/or cyclic non~ 
aromatic hydrocarbons, which can be saturated or optionally have from 1 to 3 
20 double bonds. Most preferred are aiicydic hydrocarbons, in particular cydoalkanes 
substituted by one or more C,-C«atkyl groups and/or having a boiling point of £ 1 70 
°C, especially methyicyclohexane, 1,2-dimethyl cydohexane or ethyl cydobexane. 

As liquid composition. It 1* understood a solution, which may be either a clear 
solution or a solution also comprising suspended particles the size is fine enough to 
25 pass through a 0.2 ^m filter, preferably partides of mass below about 1 0 ng 
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(corresponding to a size befow about 54 nm for spherical particles). 

Further preferences are Indicated below in relationship with other aspects of the 
invention. 

Compositions further comprising a nonpolar solvent are also new. Hence, the 
invention pertains to a liquid composition comprising from 0.1 to 20% by weight of 
a dye having a solid state absorption band maximum in the spectral region from 300 
to 800 nm, from 0.5 to 79.9% by weight of a compound of formula 

wherein R1 to R8 are H, CH3 or C2HS, with the proviso that 

(I), 

the total number of carbon atoms in R1 to R8 is 0, 1 or 2, from 20% to 99.4% by 
TO weight of a linear, branched and/or cyclic non-aromatic hydrocarbon, and optionally 
from 0 to 79.4% by weight of one or more further components, ad based an the 
weight of the solution. 

According to the present invention, there is provided a process for manufacturing an 
optical recording medium comprising a substrate with a groove on one side, a 
15 recording layer overlying the substrate on its groove side, a reflective layer overlying 
the recording layer, and a protective layer overlying the reflective layer, wherein the 
recording layer is produced by coating a liquid composition comprising from 0.1 to 
20% by weight of a dye having a solid state absorption band maximum In the 
spectral region from 300 to 800 nm, from 0.5 to 99.9% by weight of a compound of 

20 formula R*^-K ? wherein R1 to R8 are H, CH3 or C2H5, with the 
^ 1 <l), 

proviso that the total number of carbon atoms in Rl to R8 is O, T or 2, and optionally 
from 0 to 99.4% by weight of by weight of one or more further components, all 
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based on the weight of the solution. 

The dye solution for the recording layer preferably also comprises from 20% to 
99.4% by weight of a linear, branched and/or cyclic non-aromatic hydrocarbon; in 
particular an alicyclie hydrocarbon, in a preferred weight ratio of from 4: 1 to 99: 1, 
5 most preferred from 1 7: 1 to 76: 1 , to the compound of formula 0)- 

The optical recording medium has preferably a single recording layer. 

The structure of the optical recording medium of the present invention is suitably 
such that a recording layer capable of forming a pit by absorbing a laser beam is 
provided on a transparent substrate which has a groove and a reflective layer is 
1 0 provided on top of the recording layer so as to enhance the reflectivity and 

furthermore a protective layer is formed on the reflective layer in order to protect the 
recording layer and the reflective layer. 

As material for the substrate, there can be used any material capable of transmitting 
a laser beam, for example at 760, 658 or 405 nm, and usable for optical recording 

1 5 media. Examples of suitable substrate materials include polymers such as 

polycarbonate resins, acrylic resins, polystyrene resins, polyvinyl chloride resins, 
epoxy resins, polyester resins, amorphous polyolefin resins, and inorganic materials 
such as glass. These materials are formed into a substrate having a groove by means 
of injection moulding or by a method using a photopolymer. Most usual substrates 

20 are polycarbonate or acrylic resins and the like. The solvent system according to this 
invention does not dissolve or swell these substrate materials, thus does not damage 
the groove and provides superior groove filling with the dye. 

As the dye used for the recording layer of the present invention, nonpolar solvent- 
soluble substituted phthalocyaniiie dyes are preferable for recordable CD (CD-R> 
25 because of the good match of their optical properties with the most common 

semiconductor laser wavelength, which is typically 780 nm, and their superior light 
stability and humidity and heat resistance under harsh conditions. 
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As the nonpolar solvent-soluble substituted phthalocyanine dye, there may be 
mentioned^ for example, alkyl substituted phthalocyanine, alkoxy substituted 
phthalocyanine, alkylthio substituted phthalocyanine, trialkylsilyl substituted 

phthalocyanine, halogenated phthalocyanine derived from the above-mentioned 
5 substituted phthalocyanine and phthalocyanine having metallocenyl groups attached 

to the chromophor of the phthalocyanine. Among them, aikoxy substituted 
phthalocyanine, alkylthio substituted phthalocyanine, halogenated phthalocyanine 

and ferrocenyl-group substituted phthalocyanine derived from these substituted 
phthalocyanines are preferable, Most preferably, the phthalocyanines have from 4 to 
10 10 identical or different substituents. 

More particularly, such substituted phthalocyanine dyes are described for example In 
EP-A-0 337 209, EP-A-0 373 643, U5-6,399,7fia, EP-A-0 600 427, US-5,693,396 and 
EP-0 519 419- The substituted phthalocyanines may be used alone or in 
combination, especially as mixtures of isomers and/or homologue$. Preferred are 
] 5 metal phthalocyanines, most preferred copper or palladium phthalocyanines. 

The concentration of the dye in the instant liquid composition is usually from 0-5 to 
5% by weight, more preferably from 1 to 3% by weight, and most preferably from 1 
to 2% by weight based on the composition. As far as the effect of the present 
invention is not adversery affected, there may be further added, for example, known 

20 aromatic or unsaturated aliphatic diamine type metal complexes, aromatic or 

unsaturated aliphatic diol type metai complexes, metallocene type compounds, like 
benzoyl ferrocene, acetyl ferrocene, propyl ferrocene and the like, pofymethlne dyes, 
azo-dyes, other types of phthalocyanine dyes and azo-metal complex dyes, dyes for 
coloration of the recording layer or the like in an amount of preferably from 0 to 

25 30% by weight, mora preferably from 0 to 20% by weight. 

The above mentioned components are formed into an uniform layer on the groove 
side of the substrate to form the recording layer, preferably by spin-coating. Upon 
forming the recording layer, its thickness is adjusted by varying the coating 
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parameters so as to obtain sufficient reflectivity after forming a reflective layer. 

Figure 1 shows a perpective view of a groove segment showing the depth d wl> of the 
empty groove, the thickness d g!OTy , of the dye layer In the groove, the thickness d^ of 
the dye layer ontop the land areas of the disc and the depth difference d, ta between 
5 the surface of the dye layer in the groove and the surface of the dye layer ontop the 
land areas of the disc The groove filling relationship can be defined as: 

GF = d N»" d *h 
OPD ' 



d M „ and d,^ both measured in nm. Typical ranges for .examples according to this 
invention are for example, 200 to 225 nm for d^ 100 to 125 nm for and 0.21 to 
10 0.27 for OPD. 

OPD is the average optical density from both groove and land areas, measurable for 
example with a Dr, Schenk scanner Biref 126. 

The optica! density is -log 10 of the detected quantity of light transmitted through the 
dye-coated substrate. It is also highly desirable to determine the groove filling for the 

1 5 , dye layer. For a given groove geometry, the groove filling determines the ratio of dye 
thickness in the groove (d aww! ) to dye thickness- on the land (d,,^). As these 
characteristics are difficult to measure accurately in practice, it customary to define 
the relationship by parameters such as groove depth (d IBb ), optical density OPD of 
the dye layer and the depth of the groove retained by the absorber (d^. The d m is a 

20 value for the retained depth in the groove after dye deposition and can be calculated 
in known manner from the intensities of the OT and 1 ri order of the diffracted light 
beam. 

In the current working optical density range and for a given groove geometry and 
solvent system, the relation between dye layer optical density and the is 
25 approximately linear, d^ decreases as the absorbance increases. The relationship is 
illustrated In Figure 2 for two instant and one comparative solvent systems. 
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Different solvent systems have different groove flOfng ability and deposit the dye in 
the groove and on the land at different ratio. When there is more dye in the groove 
for a given optical density, Is tower and the groove f filing is increased, and 
conversely. Substrates coated with the same solvent and opticaf density, but of 
5 different groove depth, lead to different d^,, values. 

The present invention advantageously leads to improved media having a groove 
filling value GF of from 360 to 600. Such media were hitherto out of reach. 

Hence, the invention also relates to an optical recording medium comprising a 
substrate with a groove on one side, a recording layer overlying the substrate on its 

10 groove side, a reflective layer overlying the recording layer, and a protective layer 
overlying the reflective layer, characterized in that it has a groove filling value GF of 
from 360 to 600. The recording layer of this optical recording medium preferably 
comprises a phthalocyanine dye or a mixture of phthalocyanine dyes. Preferably, it 
consists of at least 50% by weight, most preferably at least 80% by weight, of a 

15 phthalocyanine dye or a mixture of phthalocyanine dyes. 

In a preferred embodiment of the present invention, the above described process is 
further characterised in that the groove in the substrate is from 200 to 225 nm deep 
and from 580 to 700 nm wide at half depth, the dye film average optical density is 
from 0.21 to 0.27 (measured with Dr. Schenk Biref 126 scanner at 660 nm) and has 
20 an absorbance of from 0,37 to 0.57 at measured on Perkin Elmer Lambda 2 
spectrophotometer, and the depth in dye layer dabs lies in the range 100 - 125 nm 
(measured with Dr. Schenk Biref 126 scanner at 680 nm). 

In a particularly preferred embodiment of the present invention, the above described 
process is further characterised in that the groove in the substrate (D,^ is from 200 
25 to 225 nm deep. Independently or in combination with this depth, the groove is 
preferably from 620 to 680 nm wide at half depth and the dye film optical density is 
from 0.21 to 0.27. 
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Of course, the groove geometry can also be optimized for optical media recordable 
at other wavelengths, such as 648 or 405 nm, which comprise other recording dyes. 

After spin-coating of the recording layer, the coated substrate is optionally dried. A 
wide range of drying conditions is applicable as long as the substrate or the 
5 recording layer is not damaged. Usually, in-line drying is performed on the industrial 
manufacturing lines, but also off-line, batch drying can be applied to remove 
remaining solvent. Drying conditions might be, just for example but in no way 
limitative, from S0"C to 11 0 °C with drying times between 5 minutes and several 
hours. 

10 A reflective layer is then coated or deposited on the recording layer. Typically, the 
: reflective layer is a thin metal layer, preferably from Au, Ag, Pt, Cu, Al. The metal may 
be an alloy containing one or more of these metals. Mostly preferred are Ag and Ag 
alloys and Au and Au alloys. Further, in addition to the above mentioned metals, 
other metals such as Cr, Ni, SI, Ge, Pb, Pd, Sn, Sb may be used as auxiliary 

15 components. 

For forming the metal layer, usually vacuum deposition is applied, such as sputtering. „ 
The thickness of the reflective layer is usually about from 20 to 200 nm. 

Finally, a protective layer is coated on top of the reflective layer. The protective layer 
may be any kind of protective layer, as far as it can protect the reflective layer and 

20 the recording layer. For example, the protective layer may be composed of a 
polymeric material such as polycarbonate, an acrylic resin, polystyrene, polyvinyl 
chloride, an epoxy resin, a polyester resin or an inorganic coating. The protective 
layer can be glued onto the reflective layer by aid of an. adhesive, or it can be 
laminated, spin-coated and UV-cured or - in case of inorganic coatings - vapour 

25 deposited. UV-cured acrylic resin is preferred. One or more protective layers can be 
combined. The thickness of the protective layer is usually from 2 to 50 um. Finally, e 
label or any desired pattern can be printed onto the protective coating. 
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Optlonally, there can be any number of additional layers, for example Intermediate 
layers such as are known in art 



The examples which follow Illustrate the Invention, without being limitative. Unless 
specified differently, aD parts and percentages are by weight, A commercially 
5 available phthalocyanine dye (1RGAPHOR* Ultragreen MX, Ciba Specialty Chemicals, 
Inc.) is dissolved in an appropriate concentration in the below indicated solvent 
systems and coated onto a polycarbonate substrate as described below in more 
detail to obtain a dye layer of average optical density between 0.234 and 0.251 
(absorbance at = 0.45-0.51), indicating the same average dye thickness on the 
1 0 substrate. 

Example 1: A polycarbonate substrate 120 mm diameter and 1 .2 mm thickness 
provided with a spiral groove with trackpitch 1 .5 \m\, grove depth 200 nm and 
groove V& width 680 nm (AFM) is coated with a solution of 1 .9 parts of IRGAPHOR* 
Ultragreen MX , 93.7 parts of methylcydohexane (MCH) and 4.4 parts of tert-butyl- 
1 5 benzene (TBB) to provide the recordable layer. The dye layer OPD is 0.237 and the 
groove filling is 400. The dried recording layer is sputtered with 85 nm of Ag on a 
CDI900 sputter coater and protected with UV curing lacquer 650-030 (DSM). 

The discs are recorded In commercial recorders at speeds ranging from 2x to 48x 
and the results read in CDCATS SA3 (manufactured by Audio Development). Results 
20 from 2x on CDD3610 and 48* on LTR 481 25W, namefy recorded reflectivity and 
signal modulation (11 1 ), are tabulated in Table 1 . The CDCATS falls to read data 
recorded at 1x on Yamaha CRW6416, High reflectivity and high 11 1 signal 
modulation are desirable for both, 2x and 48x recording speed. 

I1 1 is the amplitude of the longest recorded mark, i.e. the difference between the 
25 reflectivity of the groove and the reflectivity of the recorded mark. 

Reflectivity Is measured on a CDCATS Instrument and corresponds 1^ which is the 
magnitude of the highest level of signal (i.e. the top of II t, relative to zero level) as 
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defined In the Orange Book, Part II: CDR / Volume 2; 

For the power margins, the discs are recorded with varying laser power on DDU1 000 
(manufactured by Pulstec Corp., Japan) at 62.4 m/sec linear velocity, corresponding 
. to 52* recording speed, and the data read back on CDCATS SA3. The laser power 
5 margin can be defined as an Increase in Land 3T jitter from symmetry 0 to symmetry 
-10. Minimum Increase is preferred Increase in Jitter above 1 0 ns is undesirable. 

The results for Land 3T jitter and Reflectivity are also given in Table 1 and the trend 
with symmetry illustrated in Fig. 3 and Fig. 4. 

Example 2: An optical medium is prepared according to Example 1 , except that 95,9 
1 0 parts of methylcydohexane and 2-2 parts of tert-butylbenzene are used. The dye 
layer OPD is 0.234 and the groove filling (GF) is 400, The results from recording 
experiments as per eaampfe 1 are tabulated in Table 1 . 

Example 3 : An optical medium Is prepared according to Example 1, except that 97.0 
parts of methylcydohexane and only 1 .1 parts of tert-butylbenzene are used. The 
1 5 dye layer OPD is 0,247 and the groove filling (GF) is 370. The results from recording 
experiments as per example 1 are tabulated in Table 1 . The results from recording 
experiments as per example 1 are tabulated In Table 1 . 

Examp le 4: An optical medium is prepared according to example 2, except that the 
substrate has a groove depth of 220 nm and a groove Vi width of 660 nrn (AFM). 
20 The dye layer OPD is 0.251 and the groove filling (GF) Is 450- The data recorded at 
1x speed on Yamaha CRW6416 read successfully In CDCATS . m is 0-56 V, 
H 1/ltop is 0.61 and reflectivity is 72.4%. The results from recording experiments as 
per example 1 are tabulated in Table 1 . 

re parative example 1 1 Substrates are coated with 1RGAPHOR® Ufcragreen MX dye 
25 solution in similar manner as described in Example 1, except that 98.1 parts of 
methylcydohexane is used but without tert-butylbenzene as a co-solvent. The dye 
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layer OPD is 0.282 and the groove filling (GF) is 230. A too thick dye coating is 
obtained, indicated by the much higher dye layer absorbance. Therefore no 
meaningful comparative disc evaluation is possible. 

Comparati ve example 2: An optical medium is prepared according to example 1, 
5 except that 3.7 parts of dye, 89.2 parts of dNn-butylether (PB£) and 7.0 parts of 2,6- 
dimethyl-4-heptanone (DMH, a usual solvent mixture)) are used. The dye layer OPD 
is 0.250 and the groove filling (GF) is 350. The results from recording experiments as 
per example 1 are tabulated in Table 1 . 

Comparative example 3r An optical medium is prepared according to example 1, 
1 0 except that 3.7 parts of dye, 93,2 parts di-n-butylether and 3.0 parts of 2,6-dimethyl- 
4-heptanone (a usual solvent mixture) are used. The dye layer OPD is 0.250 and the 
groove filling (GF) Is 330. The results from recording experiments as per example 1 
are tabulated fn Table 1 , 
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TableJL : 



Example Dye 
[%] 


Sol- 
ventl 


Solvent solvent OPD 
2 weight 
ratio 


CF 
MO 3 ] 


2X 
Refl 

[%1 


48x 
Refl 

m 


2k 48x 
[11 111 

[V] rvj 


52x 
power 
margin 

[ns] 


1 


1-9 


MCH 


TBB 


96.4/3^6 0.237 


4 


72 


71 


0.56 0.60 


5 


2 


1.9 


MCH 


TBB 


98.2/1.8 0.234 


4 


72 


69 


0,55 0.59 


3 


3 


1.9 


MCH 


TBB 


99.1/0.9 0.247 


3.7 


71 


64 


0,54 0.58 


21 


4 


1.9 


MCH 


TBB 


98.2/1.8 0,251 


4,5 


72 


68 


0.61 0.65 


-2 


Comparative Example 






1 


1.9 


MCH 




100/0 0.282 


2.3 










2 


3.7 


DBE 


DMH 92.7/7.3 0.250 


3,5 


£8 


67 


0.51 0.63 


20 


3 


3.7 


DBE 


DMH 


96.9/3.1 0,250 


3.3 


60 


62 


0.45 0.54 





* the larger 48x 11 1 signal in comparative example 2 is due to higher OPD 



Examples 1 to 3 have improved recorded reflectivity and signal modulation ill, 
especially at low-speed (2x) recording. The laser power margin is significantly 
5 enlarged, too. Particularly remarkable are the excellent results obtained with 1 x, 2x 
and 4Sx recordings speeds, due the improved groove geometry of Example 4. 

The instant advantages are also illustrated in Figures 3 and 4* which depict the 
variation of L3T jitter (52x power margin) and reflectivity with symmetry, 
respectively. Comparison of results of Examples 2 and 4 indicates that a greater 
1 0 groove depth of 220 nm and slightly reduced groove width of 660 nm at half width 
results in better stgnal.rnoduiation (11 1) than for a shallower groove depth which is 
slightly wider. Thus, a combination of optimised groove geometry (deeper groove) 
and high groove filling with values GF In the range of 360-600 leads to significantly 
improved full multi-spead media performance. The increased reflectivity makes it 
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possible to reduce the amount of dye per disc further and to Improve the economy 
of industrial disc production. 

Example Bl (Groove Damage): One milliliter of a solvent mixture consisting of 95 
volume parts of methyl cyclohexane and S volume parts of the indicated aromatic 
co-solvent are spin-coated for identical time onto a polycarbonate disc having a pre- 
formed groove on It. The groove depth at four radii is measured before and after the 
solvent washing and the groove depth difference collated in Table 2. 

Tabte 2 : 



primary solvent secondary solvent 



MCH 
MCH 
MCH 
MCH 
MCH 
MCH 



o-xylene 
ethylbenzene 
n-butyibenzene 
sec-bulylbenzene 
tert-butylbenzene 



volume groove depth difference 

ratio [nm] 

100/— 0.5 

95/5 455 

95/5 12.7 

95/5 tO.5 

95/5 0.5 

95 / 5 0,5 



1 G Despite similar Hildebrand solubility parameters (in brackets), the instant compounds 
of formula (I) sec-butyl benzene <8.4) and tert-butylbenzene (8.4) surprisingly 
provide a much better inertness to porycarbonate substrata In combination with an 
aliqydie compound, than n-butyl benzene (3.5). 
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1 . A liquid composition comprising from 0.1 to 20% by weight of a dye having a 
solid state absorption band maximum in the spectral region from 300 to S00 nm, 

R, 




from 0.5 to 99,9% by weight of a compound of formula R|- ^ 

(l>, 

5 wherein R1 to R8 are H # CH3 or C2H5, with the proviso that the total number of 
carbon atoms }n Rl to R& is 0, 1 or 2, and optionally from 0 to 99.4% by weight of 
by weight of one or more further components, all based on the weight of the 
solution. 

2. A liquid composition comprising ftom 0-1 to 20% by weight of a dye having a 
10 solid state absorption band maximum in the spectral region from 300 to 800 nm, 

from 0.5 to 70.9% by weight of a compound of formula / [ 

wherein Rl to R8 are H, CH3 or C2H5, with the proviso that the total number of 
carbon atoms in Rl to R8 is 0, 1 or 2, from 20% to 99,4% by weight of a linear, 
branched and/or cydic non-aromatic hydrocarbon, and optionally from o to 79.4% 
15 by weight of one or more further components, all based on the weight of the 
solution. 

3. A composition of daim 1 or 2, wherein the compound of formula (I) is cumene, 
o-cymene, m-cymene, p-cymene, sec-butylbenzene, tett-butylbenzene, 
2-pentylbenzene, isopent-2-ylbenzene or terfcamytbenzene, or a mixture thereof, 

20 preferably tert-butyl benzene, 

4. A composition of claim 1, 2 or 3, wherein the dye is a phthalocyanine. preferably a 
nonpotar phthalocyanine, most preferred a copper or palladium phthalocyanine. 
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5. A composition of any claim 1 to 4, wherein the hydrocarbon is alicydic, and the 
weight ratio of hydrocarbon to compound of formula (I) is preferably from 4:1 to 
92:1, most preferably from 1 7:1 to 76i1 . 

6. A composition of claim 5, wherein the hydrocarbon is selected from cydoalkanes 
5 substituted by one or more C1-C4alkyl groups and/or having a boiling point of 

£T 70 °C, preferably methylcyclohexane, dimethylcyclohexane or ethylcydohexane. 

7. A process for manufacturing an optical recording medium comprising a substrate 
with a groove on one side, a recording layer overlying the substrate on its groove 
side, a reflective layer overlying the recording layer, and a protective layer overlying 

1 0 the reflective layer, wherein the recording layer is produced by coating a liquid 
■ composition of any claim 1 to 6, 

8. An optical recording medium comprising a substrate with a groove on one side, a 
recording layer overlying the substrate on its groove side, a reflective layer overlying 
the recording layer, and a protective layer overlying the reflective layer, characterized 

15 in that it has a groove filling value GF of from 360 to 60O. 

9. An optical recording medium of claim 8, wherein the groove in the substrate is 
from 200 to 225 nm deep and from 580 to 700 nm wide at half depth, the dye film 
average optical density is from 0.21 to 0.27, and the depth in dye layer dabs lies in 
the range 1 00<(Dabs><1 25 nm. 
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Abstract 

The present invention relates to a new solvent composition useful in the process of 
manufacturing an optical recording medium. 

The invention provides a new liquid composition comprising from 0.1 to 20% by 
weight of a dye having a solid state absorption band maximum In the spectral region 
from 300 to 800 nm, from 0,5 to 99.9% by weight of a compound of formula 

wherein Rl to R8 are H, CH3 or C2H5, with the proviso that 

(D, 

the total number of carbon atoms in Rl to RS is 0, 1 or 2, and optionally from 0 to 
99.4% by weight of by weight of one or more further components, all based on the 
1 0 weight of the solution. 

■ The instant solvent composition enables to manufacture an optical recording 
medium of a single recording layer type capable of recording a large volume of 
information and playable by commercially available compact disc players and of 
superior performance in a amazing wide range of drive speeds. 

15 A further subject-matter is an optical recording disk with improved groove filling and 
preferably particular groove geometry. 




(Fig.l) 




P. 24^46 



5 



10 Fig. 2 ; 



Relationship between Optical density and dabs 
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Fig. 3 : 



52x Power Margin ; L3T Jitter 




a comparative ex.3 

□example;? 

+ example 1 

A comparative ex 2. 

• exa mple 5 



Symmetry 
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